Objective-The purpose of this scoping review was to identify evidence describing benefits of interventions provided in ICU-survivor follow-up clinics.
Conclusions-Although ICU follow-up clinics exist, evidence for interventions and effectiveness of treatments in these clinics remains under-explored.
Implications-ICU survivor follow-up clinics provide a venue for further interdisciplinary intervention research that could lead to better health outcomes for ICU survivors.
The Institute of medicine (IOM) has made repeated calls to remodel heath care delivery systems that offer high quality outcomes at a reasonable, sustainable cost (1, 2) . Healthcare providers and researchers have been charged to devise innovative processes that target previously ignored gaps in care delivery such as transitions between points of care. (3) One particularly difficult transition is experienced by patients who have been discharged home after surviving an acute, critical illness or injury necessitating care in an intensive care unit (ICU). People who survive their illness or injury and are entering a recovery period post-ICU treatment are known as ICU survivors. The impact of critical illness upon physical and mental health post-ICU has been well demonstrated; however best practices for specialized clinic settings, modes of treatment, and efficacy of follow-up care for prevalent ICU sequelae remain under-explored and under reported. (4) Problems known as post intensive care syndrome (5) (PICS) that are experienced by ICU survivors after returning home include decreased physical function (6) , continuation of pain (4), global cognitive impairment especially for memory and executive function (7) , emotional instability (8) , and anxiety and depression (9) . Often patients face multiple healthrelated complications that, together or in unique combinations, add significant self-care complexity, diminish quality of life, and decrease their ability to return to work and social activities that subsequently affect long-term health. (4, 5) Even though primary care clinics provide a range of follow-up services, comprehensive specialized support for the unique long-term health problems that are typical of ICU survivors remains lacking.
A healthcare model in the form of specialized clinics could provide the necessary services specific to ICU survivors' healthcare needs. In 2006, Griffiths and colleagues (10) conducted a survey of 298 ICUs in the United Kingdom (UK) and reported that there were 80 intensive care follow-up clinics existing at that time. No similar comprehensive national surveys are available for other countries. Furthermore, little documented evidence of health outcomes for patients who attend such clinics has been provided (11) . An ever-increasing number of ICU survivors and a push from IOM have resulted in the inception of critical care follow-up clinics in the United States (4, 12, 13, 14) . Hence, a comprehensive appraisal of published literature regarding the presence and efficacy of existing ICU survivor follow-up clinics was needed to define a future role for such healthcare delivery models (15) .
Method
The terms scoping study and scoping review are often used interchangeably (16) and are similarly described in the literature. We have chosen to use the term scoping review for this report and used the scoping method guidelines set out by Arksey and O'Malley (16) and further developed by Levac, Colquhoun, and O'Brian (17) and Daudt, van Mossel, and Scott (18) . The goal of a scoping review is to present a comprehensive, broad view of a topic that is represented in the literature by reports about a range of projects that used varied research methods. Arksey and O'Malley (16) and others (17, 18) offer the following four reasons for choosing a scoping method in conducting a review: 1) to describe the extent and nature of existing published research, 2) to evaluate the possibility of conducting a systematic review, 3) to disseminate a summary of extant research, and 4) to point to existing literature gaps (18) . The purpose of our scoping review incorporates reasons one and three; to describe and disseminate the extent and range of published literature about ICU survivor follow-up clinic interventions and outcomes. Additionally, consistent with number three, we sought to identify existing gaps in high-quality evidence that supported the interventions.
We followed Arksey and O'Malley's (16) stepwise process to carry out our scoping review: 1) construct a broad research question(s), 2) conduct a comprehensive literature search, 3) select articles based on inclusion and exclusion criteria, 4) organize the data according to topics or themes, 5) provide a descriptive summary of the findings, and an optional 6) hold a conference with stakeholders to discuss the relevance of the findings (16). We did not formally include the sixth step however we are a multidisciplinary research team with a clinical focus and could be considered stakeholders simply by the nature of our practice settings. The following is a description of our process and a report of our findings and recommendations.
Research Question
Arksey and O'Malley; (16) Levac, Colquhoun, and O'Brian (17); and Daudt, van Mossel, and Scott (18) suggested that when using the scoping method, researchers should follow rigorous procedures beginning with a broad question that guides the process. We defined ICU-survivor follow-up clinic care as events that included at least one in-person clinic encounter with a healthcare professional that occurred in a designated primary care area which specialized in the treatment of ICU survivors. We sought to identify published literature that was consistent with our definition of ICU follow-up clinics and that contributes to the literature about follow-up care for ICU survivors. Our scoping review was conducted to answer the following questions:
1.
Has there been published evidence describing ICU survivor follow-up clinics that included at least one in-person clinic encounter?
2.
What interventions were provided at ICU survivor follow-up clinics and were these interventions beneficial to ICU survivors?
Comprehensive Search Strategy
Globally, primary care practice settings are diverse and tight control over study variables is difficult, so we chose to conduct a scoping review instead of a systematic review because we were willing to decrease internal validity to increase a broader view and, thus, increase generalizability. (49) Given the heterogeneous nature of published research about ICU survivor follow-up clinics, we collectively decided to include all types of research reports such as efficacy trials (randomized controlled trials) and effectiveness studies (other designs). (49, 50) This allowed us to report all measures and outcomes. Accordingly, in keeping with the inclusive nature of scoping reviews, we chose to incorporate all studies that were relevant to answering our second question. 
Article Selection using Inclusion/Exclusion Criteria
Titles and abstracts were screened for relevancy by all authors. References of included studies were manually evaluated and articles citing these studies were also reviewed. All articles were independently assessed by three authors (SL, SO, JM). Pertinent data were abstracted from publications and organized using a table format with predefined columns labeled authors, method, setting, patient characteristics, interventions, outcomes, and type of follow-up. Although a variety of validated tools exist to evaluate study quality, they are often used to rate the quality of publications in systematic and other types of reviews. Quality evaluation tools are not typically used in scoping reviews (16, 17) because of the broad nature of the included publications so no tools for assessment of quality were used. Any articles that were questioned related to inclusion or exclusion criteria were resolved by author discussion until consensus was reached.
We screened 111 publication titles and abstracts for inclusion in this review of which 78 were excluded because they did not meet inclusion criteria ( Fig. 1 Flow Diagram). After thirty-three remaining (4, 5, 12, full-text reports were evaluated, 12 were excluded (5, 19, 21, 22, 24, 36, 37, 39, 40, 43, 46, 48) because the subject matter was inconsistent with our aims. One article (33) was excluded because smoking cessation is a public health problem and therefore is not specifically characteristic of ICU survivors' spectrum of symptoms. We retained articles describing clinics created specifically for treatment of IUCsurvivors that reported descriptive statistics about the population and frequency of post-ICU symptoms. We included 20 publications to answer research questions one (Table 2 ) and 9 for question two (Table 3) . We frequently revisited our eligibility criteria to prevent selection bias.
Organization of the Data
To answer question one, we identified 20 publications ( Table 2 ) that described outpatient clinic settings which provided at least one in-person encounter with any healthcare provider. The follow-up clinics for ICU survivors were mainly offered in European countries; 10 were located in the UK, three in Sweden, two in Norway, two in the United States, one in Scotland, one in Portugal, and one multi-nation report.
Study authors described ICU follow-up clinics using varying degrees of detail. In publications where clinic healthcare providers were identified, they were either nurses or physicians who worked alone or as leaders of a team. Of these clinics, there were five that were nurse-led clinics (23, 34, 36, 40, 42) , four physician run clinics (25, 27, 32, 35) ; six multidisciplinary clinics (4, 12, 22, 31, 44, 47) ; and five reports did not specify the providers' discipline (29, 30, 37, 46) .
Of the 20 publications that met inclusion criteria for question one, we excluded five reports for question two because, although descriptive statistics and characteristics of clinic patients were provided, little or no detail about the clinics was discussed and no interventions were offered. In 6 of the remaining 15 publications (4, 27, 37, 40, 46, 47) the clinic was assumed to be the intervention for ICU survivors and, thus, were also excluded. To answer question two, the remaining 9 articles provided some detail about clinic-provided intervention(s) and are displayed in Table 3 . Although study designs were not always randomized controlled trials (RCT), we included publications where authors reported some level of evidence for the effectiveness of an intervention (12, 22, 23, 32, 34-36, 43, 44) .
Results

Topics and Themes
Interventions provided at the ICU-survivor follow-up clinic for treatment of common complications following an ICU stay and published evidence of treatment effectiveness.
Self-monitored interventions-Jones et al. (35) tested the effectiveness of a 6 week manual-based, self-help rehabilitation exercise intervention on post-ICU physical and psychological recovery. Hospitalized patients were recruited and randomized to either routine follow-up consisting of a ward visit (hospital room visit), a series of three telephone calls, and clinic appointments at 2 and 6 month or a routine follow-up plus a 6-week selfhelp rehabilitation manual intervention. Subjects were responsible for carrying out and selfmonitoring their own progress followed with an in-person clinic visit at 8 weeks and 6 months. The manual, which contained 93 pages of instructions and illustrations that focused on a broad range of common post-ICU symptoms, was presented to intervention patients and family members by a nurse. Phone calls were made that targeted reinforcing use of the manual. Recovery was measured by comparing state-trait anxiety, social support, anxiety and depression, PTSD, memory of the ICU experience, and premorbid quality of life scores at recruitment to scores at 6 months. Researchers reported significant improvement in physical function (p= 0.006) and a trend toward lower levels of depression. However, levels of anxiety and PTSD were not significantly different between the two groups. Evaluation of the intervention effect relied upon self-report and self-monitoring of the intervention which might have been influenced by patients' recall of their own pre-morbid state and assessment of their success at executing the instructions in the rehabilitation manual.
In a multicenter, RCT of 286 patients age ≥ 18 years, Cuthbertson et al. (23) compared a self-monitored physical therapy program initiated during hospitalization, nurse-led discussions of ICU experiences with optional ICU visit, medication review, referral to a clinic physician, and specialist referral for psychological treatment to usual care. Health related quality of life (HRQOL) outcomes were measured by the SF-36. Investigators found no intervention effect on HRQOL (effect size 1.1; 95% CI; 1.9-4.2) or on any comparison measures of anxiety or depression. Furthermore, investigators found that the ICU follow-up services were significantly more expensive than usual care. Important limitations were that the trial was not blinded, data were collected via mail, and few patients were accompanied by caregiver/support persons (which affected reconciliation of ICU experiences).
Diaries-In five publications (22, 32, 36, 43, 44) , researchers employed ICU diaries as interventions. Diaries were prospectively constructed in the ICU by nurses, healthcare providers, visitors, and family members and included narratives and photographs that documented daily experiences, events, and observations. Of the five reports, two tested diaries as part of RCTs (32, 36) , one as a prospective cohort pilot study (22) and two incorporated diaries into an aftercare program (43, 44) . In two studies, an ICU diary was the only intervention tested and both had follow-up appointments; one at 2 months to answer questions about the diary (22) and the other at 3 months to evaluate effects of the diary on development of PTSD (32) .
In one of the two RCTs, Jones et al. (32) tested the effect of prospective ICU diaries on new onset PTSD and found that at one month post-discharge, the incidence of acute PTSD in the treatment group was reduced compared to the control (5% vs 13%, p<.002). In the second RCT, Knowles and Tarrier (36) measured the effect of ICU diaries discussed with a nurse on levels of anxiety and depression compared to usual treatment for matched controls. The intervention group experienced significant decrease in anxiety (p ≤ 0.05) and depression (p ≤ 0.005).
In a cohort pilot study, Combe (22) provided a diary at the first follow-up clinic appointment and invited patients to read them and return for a discussion session. Patients who returned for the discussion (100%) reported that the diary helped them understand what had happened and that they were able to "move on." No descriptive statistics were provided.
Samuelson and Corrigan (43) tested a combination of a prospective diary, ward visits, a patient information packet, a follow-up consultation (2-3 months post ICU discharge), and feedback to the ICU staff. Of 144 patients who were discharged from ICU, 79 participated in the aftercare program; 51 in-person follow-up clinic visits, and 28 phone consultations. After one year, the 51 patients who consulted in the clinic rated service satisfaction by using a visual analog scale that was created specifically to measure study satisfaction (1-poor and 10-excellent). Satisfaction scores for both patients and family members was 9.8. Based on feedback from patients about their ICU experiences, the study team determined that 82% of patients had memories of their ICU stay and 41% of these had delusional memories. Small sample size, large percentage lost to follow-up, and telephone evaluation compromised quality and generalizability. Schandl and colleagues (44) also incorporated ICU diaries into a multicomponent aftercare program. The impact of the diary component of the intervention was neither measured nor mentioned in the analysis. Limitations included self-report data and lack of validation of the HABC-M in an ICU survivor population.
Experiential interventions-Two
Jones et al. (34) provided nurse counseling as a single intervention for ICU survivors. The purpose of the counselling sessions was to provide assistance for ICU survivors and their families who needed to resolve psychological stress related to their ICU experiences. Former ICU nurses were trained in counselling and psychotherapy and implemented the intervention. No details were described about preparation for nurse counselors other than the former nurses had additional training in counselling. Furthermore, what took place in the counselling sessions was not discussed. Survivors were compared to community patients to evaluate the effectiveness of the service intervention using a pre-post two group comparison design. Data were collected using Psychological Outcomes Profiles and Clinical Outcomes and Routine Evaluation Outcome Measures to determine baseline and post-intervention evaluation. Baseline measures showed ICU survivors more likely to have moderate to severe symptoms of PTSD. Overall, the counseling intervention improved scores of all but two patients who remained in the moderate to severe category. The clinic adopted nurse counselors as part of their usual care with specialist referral for patients with severe symptoms and PTSD.
Discussion
ICU mortality has declined due to advances in critical care treatment resulting in an increased number of ICU survivors requiring follow-up care.
(1) Existing literature about inperson, out-patient follow-up services for ICU survivors originates mainly from European countries with one Australian report (10) and two reports from the United States (4, 12). Various methods have been employed for evaluating ICU survivor rehabilitation and recovery including mailed or telephone-delivered questionnaires, interventions conducted during inpatient stays, and telephone-based follow-up to assess health status. (15) In some instances patients were assessed in the hospital and were referred to primary care clinics after discharge. Interventions provided through in-person clinical setting were diverse and we found little evidence of their efficacy with the exception of prospective diaries. Even with minimal evidence, some clinics reported adopting such interventions into practice (33) . Also, healthcare utilization was not assessed, measured, or reported as an outcome of clinic interventions. Research focused on interventions to prevent unnecessary use of emergency services and re-hospitalization is needed. While ICU follow-up clinics have had limited yet ongoing global presence, reports of their usefulness and effectiveness as treatment centers is scarce making it difficult to justify their existence as something other than just another primary care office. (51) However, although not unique to this population, ICU survivors have a characteristic group of symptoms which need to be recognized and treated by teams that have expertise in ICU follow-up care. Nurses and physicians who have tested interventions with rigorous trials for feasibility and effectiveness could find ICU survivor clinics to be exceptional settings for implementation, scaling, optimization, and cost effectiveness studies.
Referral services for either physical therapy or neuropsychological counselling were incorporated in nearly all publications. Generally speaking, referrals are not true interventions and should not be included or reported as part of a tested intervention. The small number of interventions and the inadequate appraisal of the currently provided interventions must be evaluated for effectiveness prior to adoption in practice. New, innovative ideas for treatments targeted at all phases of the ICU patient experience of ICU follow-up clinics are needed.
Additional evidence for outcomes of interventions such as the ABCDEF bundle (Assess, prevent and manage pain; Both spontaneous awakening trials and spontaneous breathing trials; Choice of analgesia and sedation; Delirium, assess, prevent and manage; Early mobility and exercise; Family engagement and empowerment) (53) that are implemented in the ICU and focused on prevention of PICS symptoms related to the ICU stay could be developed and tested. Identification and treatment of symptoms that are experienced after ICU discharge in acute care units is an unexplored area in need of research. Interventions during the phase of care after hospital discharge (in ICU follow-up clinics and at home) needs development as well as primary research regarding interventions that are currently being implemented without adequate evidence. The need for evidence-based ICU survivor interventions during all phases of care is striking and invokes a sense of urgency.
Strengths and Limitations
We found no other published, comprehensive reviews of in-person ICU follow-up clinics. A strength of our review was that our literature search was conducted by an experienced University librarian and guided by authors who are experienced ICU practitioners. Additionally, we included studies that would otherwise be excluded using a systematic review approach.
Limitations for scoping reviews include the possibility of incomplete retrieval of relevant studies. Search terms change over time and ICU survivors and follow-up clinics may have been known by other descriptors thereby escaping inclusion in our search results.
A second limitation of scoping reviews is that using an assessment tool for study quality is not necessary which results in varying levels of quality of the studies that we included in this review. (17) Some research reports had missing or incomplete accounts of interventions which impedes a full synthesis of study findings. (17) These quality limitations raised questions about the use of scoping review results in policy and practice. (17) We used a scoping review approach to identify gaps and to bring forward the need for research in the area of ICU survivor follow-up care interventions. Accordingly, we found a lack of consideration for patient preferences regarding follow-up treatment. The interventions that were tested were generated and initiated by healthcare providers without mention of consultation with patients and families which must be considered when implementing and interpreting intervention outcomes.
Conclusion
Though ICU follow-up clinics have existed for decades, few reports have been published of interventions and the effectiveness of interventions used in these clinics. Published studies are widely diverse in method and focus and lack strong evidence for interventions that are currently employed by ICU survivor follow-up clinics. Rigorous research is needed to establish standardized care for the growing population of ICU survivors. Interdisciplinary team assessment (critical care physician, nurse, social worker) and creation of a personalized care plan including cognitive exercises, self-management training manuals, pharmacologic and non-pharmacologic prescriptions, and proactive referrals to community resources, neuropsychologists and physical rehabilitative services. (12) Longitudinal improvement between visits 1 and (average 2.5 months later) 2 in cognitive, functional, and behavioral symptoms (p < .01) as measured by the HABC-M Access to a prospective ICU diary kept by ICU nurses about events, treatments, procedures, and condition accompanied by verbal feedback from an ICU nurse on psychological well-being compared to a no-treatment control condition. (36) Prospective diaries designed to assist patients in understanding what happened to them in ICU significantly decreased anxiety and depression scores almost 2 months after patients' discharge from intensive care unit.
Ward visits 1-3 days after discharge from ICU Patient information pamphlet including a number for aftercare nurse and follow-up information letter. Consultation 2-3 months after discharge including discussing and explaining the ICU experiences using hospital records. Patients' diaries with photographs were handed over. Rehabilitation counselling about long-term health including identification of existing problems. A visit to the ICU if desired. A return clinic visit for 1-2 months later if needed. (43) Primary outcomes: 82% factual and delusional memories of the ICU 51% remembered aftercare nurse ward visit 60% remembered the information pamphlet Those who remembered, rated the ward visit experience 9.3 and 9.7 (out of 10). The 2-month follow-up consultation achieved a median VAS rating of 9.8 from both patients and kin. Some patients described in detail how the information, explanations and support had enabled them to complete 'the intensive care stay puzzle'
